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b. an outfer coating component having at least one layer less than 
100 nm thick formed of\ water swellable ceramic material on the inner 
coating component. 

Amended) Th^ intyacorporeal device of Claim 1 wherein the 
inner coating component includes a plurality 

(Twice Amended) The intracorporeal device of Claim 1 wherein the 
ceramic material OTth^at least one layer of the inner coating component is 
selected from the group consfefciQg of zirconia, titania and alumina. 

4. (Amended) The intracorporfeaLdevice of Claim 1 wherein the water 
swellable ceramic material forms a hydrate or hydrcJ*i(Je in the presence of an 
oxygen containing environment. 

(Twice Amended) The^otracorporeal device of Claim 4'wherein the 
water swellable cerarrri€sjriaterial /s selected from the group consisting of alumina, 
zirconia, and hafnia containing ^raqnic materials. 

6. (Twice Amended) The intracorp&fe^l device of Claim 4 wherein the 
water swellable ceramic material is a nitride. 

7>\(Amended) The intracorporeal device of Claim 1 wherein the 
individual layers oT'th^Hnner coating component are about one to about 100 
nanometers thick. 



8. (Amended) The intracorpor&al^evice of Claim 1 wherein the 
individual layers of the inner coating are about one ^stout 50 nanometers thick. 



Serial No. 09/375,169 

Attorney Docket No. 0009620-1000 

Response to OA mailed 09/26/2001 



Examiner: J. McNeil 
Group Art Unit: 1775 



<4 



9. \ (Amended) The intracorporeal device of Claim 1 wherein the inner 
boating cofHoonent has at least one bilayer with zirconia in one layer and alumina 
in the other layet; 

10. (Amended) The intracorporeal device of Claim 1 wherein the inner 
coating component has arl^ast one bilayer with zirconia in one layer and titania in 
the other layer. 

mended) The intrac^poreal device of Claim 4 wherein the hydrate 





or hydroxide compound iss5te€ted4wlfi the group consisting of aluminum 
hydroxide, aluminum hydrate, and mixtures 

(Amended) The intracorporeal device of Claim 1 wherein the inner 
and outer cbating components have a thickness of up to about a micron. 

13. (Amended) The intracorporeal device of Claim 5 wherein the inner 
and outer coating cofhponents have a thickness in a range from about 1 to 50 



nanometers. 



14. (Amended) The intracorporeal device of Claim 1 wherein the at least 
one layer includes a plurality of nancSscale ceramic layers independently forming a 
hardness-imparting ceramic coating component and a toughness-imparting ceramic 
coating component. 

15. (Amended) The intracorporeal devic£\of Claim 14 wherein each of 
the hardness-imparting and the toughness-imparting coating components has a 
thickness independently ranging from about 1 to about 10& nm. 
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16. ^(AmendedJ^The intracorporeal device of Claim 1 wherein the outer 
coating component has a thickness in the ran^ from about 1 to about 100 nm. 

(Amended) A nanostructure protective coating for a substrate, the 
coating comprij^tao a plurality of nanp-scale ceramic layers including an inner 
coating component sectn^d to thefsubstrate having at least one bilayer with one 
layer formed of material selectetk{rom the group consisting of zirconia, titania, 
alumina, and aluminum nitride and another layer formed of a different material 
selected from the same group of materials ancha self sealing outer coating 



component. 




^(Amended) A nanostructure protective coating for a substrate, the 
coating comprising an^tatQr^coating component comprising a compound capable 
of forming a hydrate or hydroxide ccJmftmjnd upon contact with an oxygen 
containing environment and an inner coating cortrp^nent secured to the substrate 
comprising a bilayer of ceramic materials. 

19. (Amendeol — The^cfiating of Claim 18 wherein the outer coating 
component comprises an aluminum compound. 



(Amended) An intracorporeal implant, comprising: 
a substrate s^tec^ed from the group consisting of metals, polymers, 
and a combination thereof; an< 

a protective coating thereon havingVulurality of coating components 



comprising 
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^first^coating component having a plurality of bilayers wherein each layer 
is formed of a^material selected from the group consisting of zirconia and alumina ; 




a second coatiqg component disposed on the first coating component 
having a plurality of bilaye>& with each layer formed of a material selected from the 
group consisting of zirconia and rtonia ; and 

a third coating component dispose! on the second coating component 
formed of a compound which has microcryswilinity and which is capable of 
forming a hydrate or hydroxide upon contact with a<^ oxygen containing 
environment. 

22v (Amended) The implant of Claim 21 wherein the compound is an 




aluminum comapund. 



23. (Amenoe^) The implant of Claim 21 wherein the compound is 
aluminum nitride. 



(Amer^ The implai^of Claim 21 wherein the compound is 
selected from the grou^eojisisting of aluminum hydroxide, aluminum hydrate, and 
mixtures thereof. 



25. TAqnended) The implant of Claim 2iWti^rein the coating thickness is 
in a range from about THQabout 100 nanometers. 

26. (Amended) The imty^nt of Claim 21 wherein the coating thickness is 
in a range from about 1 to 50 nanometers^ 
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2*7. (Amended) An intracorporeal implant, comprising: 
a substrate"SeJected from the group consisting of metals, polymers, and a 
combination thereof havingahjarotective coating thereon, comprising: 
a plurality of nano-scale ceramic layers^U^ieach layer formed of one or more 
compounds selected from the group consisting or^kqonia, titania, alumina, and 
aluminum nitride. m 




2fc>^(Amended) An intracorporeal implant, comprising a substrate 
selected from the gr&c*pconsisting of metals, polymers, and a combination thereof 
and having a protective coating^theteon which has a self sealing outer coating 
component having nano-crystallinity and c^TH^rising a compound capable of 
forming a hydrate or hydroxide compound upon corrfost^with an oxygen containing 



environment. 



The implant o^Cl^im 28 wherein the [outermost] outer 
coating component Comprises an aluminum 



31 . (Amended) The protective coating of Claim 1 wherein the outer 
coating component is formed at least in part of a nano-crystalline water swellable 
material. 




33r — {^mended) The implant of Claim 28 wherein the coating further 
includes a plurality of ncrrKi^cale ceramic layers independently forming a 
hardness-imparting coating component^wla^ toughness-imparting coating 
component. 
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